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Background: The aim of this study is to investigate the clinical characteristics and management of intrathoracic 
bronchogenic cysts. Materials and Methods: Twenty-four (n=24) patients with intrathoracic bronchogenic cysts were 
treated surgically between August 1990 and December 2009 at our institution. Patients were divided into two 
groups by bronchogenic cyst location: mediastinal or intrapulmonary. Symptoms at diagnosis, radiologic findings, lo- 
cations, surgical methods, pathological findings, and surgical outcomes were investigated retrospectively from con- 
secutive patient medical records. Results: There were 12 females (50.0%). The mean age was 26.8 (range, 5 to 
64) years. The mean follow-up period was 27.3 (range, 1 to 121) months. There were 15 (62.5%) mediastinal and 
9 (37.5%) intrapulmonary bronchogenic cysts. Symptoms occurred in 8 patients with mediastinal bronchogenic cysts 
(53.3%) and 5 patients with intrapulmonary bronchogenic cysts (55.6%) (p=1 .000). On computed tomography (CT), 
7 patients (46.7%) showed homogenous solid masses in mediastinal bronchogenic cysts and five (55.6%) patients 
exhibited heterogeneous cystic masses with air-fluid levels in intrapulmonary bronchogenic cystic masses. Open 
thoracotomy was performed in 17 (70.8%) patients, and video-assisted thoracic surgery was performed in 7 (29.2%) 
patients. On pathological findings, there were 16 (66.7%) complicated cysts, and in 13 symptomatic patients, 11 
(84.6%) patients had complicated cysts. There was no operative death in this study. During the follow-up period, 
no recurrence was detected. Conclusion: Intrathoracic bronchogenic cysts have a wide variety of clinical character- 
istics and radiologic findings. Even though some patients do not experience symptoms and signs caused by bron- 
chogenic cysts, serious symptoms and complications may develop with the passage of time. 
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INTRODUCTION 

A bronchogenic cyst is a benign congenital aberration of 
bronchopulmonary foregut malformations that arise during the 
development of the embryonic foregut. It can be found in the 
mediastinum or pulmonary parenchyma and rarely in extra- 
thoracic locations [1]. Bronchogenic cysts of the mediastinum 



represent about 18% of all primary mediastinal tumors [2]. 
Of all bronchogenic cysts, 15 ~23% are intrapulmonary bron- 
chogenic cysts [3]. The clinical and radiological presentations 
of bronchogenic cysts vary from incidental radiologic finding 
without symptoms, to large mass-like findings associated with 
intense symptoms. Once the condition is diagnosed, complete 
excision is the standard management. In this retrospective 



*Department of Thoracic and Cardiovascular Surgery, College of Medicine, Keimyung University 
Received: March 10, 2011, Revised: April 8, 2011, Accepted: June 1, 2011 

Corresponding author: Chang-Kwon Park, Department of Thoracic and Cardiovascular Surgery, College of Medicine, Keimyung University, 194, 
Dongsan-dong, Jung-gu, Daegu 700-712, Korea 

(Tel) 82-53-250-7342 (Fax) 82-53-250-7307 (E-mail) ckpark80@dsmc.or.kr 
© The Korean Society for Thoracic and Cardiovascular Surgery. 2011. All right reserved. 

© This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative- 
commons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the 
original work is properly cited. 



- 279 - 



Deok Heon Lee, et al 



study, we report our experience of the clinical characteristics 
and management of intrathoracic bronchogenic cysts. 

MATERIALS AND METHODS 

Between August 1990 and December 2009, 30 patients 
with bronchogenic cysts underwent surgery at our hospital. 
Thirty excised cysts were pathologically confirmed by ciliated 
columnar cuboidal epithelia containing cartilage or bronchial 
glands on the cyst surface. After excluding 6 extrathoracic 
bronchogenic cysts during the study period, 24 (80.0%) pa- 
tients with intrathoracic bronchogenic cysts were enrolled in 
this study. There were 12 females (50.0%) and 12 males 
(50.0%). The mean age was 26.3 (range, 5 to 64) years. The 
mean follow-up period was 27.3 (range, 1 to 121) months. 
The symptoms at diagnosis, radiologic findings, locations, 
surgical methods, pathological findings, and surgical outcomes 
were evaluated retrospectively from consecutive patient 
records. Statistical evaluation was performed by using PASW 
18.0 for Windows. Mann- Whitney U or Fisher's exact test 
were used for comparison between groups. Differences were 
considered statistically significant if p-values were less than 
0.05 (p<0.05). The institutional review board of the 
University of Keimyung, the Republic of Korea, approved 
this study. 




1) Location of the lesions 

The mediastinum was the most common site. There were 
15 (62.5%) mediastinal and 9 (37.5%) intrapulmonary bron- 
chogenic cysts. Six (40.0%) mediastinal bronchogenic cysts 
were located in the subcarinal area, four in the posterior me- 
diastinum, three in the perihilar area, one in the anterior me- 
diastinum, and one in the right diaphragm. One intra- 
pulmonary bronchogenic cysts was located in the right upper 
lobe, three in the right middle lobe, three in the right lower 
lobe, one in the left upper lobe and one in the left lower 
lobe. 

2) Patient's characteristics 

Among patients with mediastinal bronchogenic cysts, there 



were 7 females (46.7%) and 8 males (53.3%), with a mean 
age of 26.4 (range, 5 to 56) years. Five females (55.6%) and 
4 males (44.4%) were diagnosed with intrapulmonary bron- 
chogenic cysts, with a mean age of 26.3 (range, 7 to 64) 
years. There were no significant differences in sex and age 
between the two groups (p= 1.000, p=0.929). 

3) Clinical presentations 

Symptoms were present in 13 patients (54.2%), of whom 
10 patients (76.9%) experienced coughing and it was the 
most common complaint. Other symptoms included chest pain 
in 6 patients (46.1%), fever in 3 (23.0%), and sputum ex- 
pectoration in 3 (23.0%). Eight patients (61.5%) had more 
than one symptom. These symptoms occurred in 8 patients 
with mediastinal bronchogenic cysts (53.3%) and 5 patients 
with intrapulmonary bronchogenic cysts (55.6%) (p=1.000). 
The mean age of symptomatic and asymptomatic patients was 
24.6 (range, 5 to 56) years and 28.4 (range, 13 to 64) years 
(p=0.369), respectively. 

4) Radiologic findings 

Standard chest radiographs were reviewed in all patients. 
Among patients diagnosed with mediastinal bronchogenic 
cysts, 5 (33.3%) had homogenous mass lesions, 1 (6.7%) had 
cystic mass lesions containing air-fluid levels and 1 (6.7%) 
experienced pleural effusion. Lesions could not be identified 
on chest radiographs in 8 patients (53.3%). Among patients 
diagnosed with intrapulmonary bronchogenic cysts, 4 patients 
(44.4%) had cysts with heterogeneous air-fluid levels, 4 
(44.4%) experienced homogenous mass lesions and 1 (11.1%) 
experienced pneumonic consolidation. Chest computed tomog- 
raphy (CT) was performed in 22 patients. Among patients 
with mediastinal bronchogenic cysts, 7 (46.7%) had homoge- 
nous solid mass, 5 (33.3%) had homogenous cystic mass and 
1 (6.7%) had heterogeneous cystic mass containing air-fluid 
levels. Among patients with intrapulmonary bronchogenic 
cysts, 5 (55.6%) showed heterogeneous cystic masses contain- 
ing air-fluid levels, 2 (22.2%) showed homogenous solid 
masses and 2 (22.2%) showed homogenous cystic masses. 
The Hounsfield units varied from 15 to 1,060. The mean 
Hounsfield units, excluding one patient with 1,060 Hounsfield 
units, was 44.5. 
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Table 1. Postoperative results according to location and pathologic characteristics of bronchogenic cysts 





MBC 


PBC 


p-value 


Simple 


Complicated 


p-value 








cysts 


cysts 


Mean operating time (minute) 


100 


135 


0.039* 


98 


121 


0.195 


Duration of drainage (day) 


3.0 


5.3 


0.047 


2.6 


4.5 


0.029* 


Duration of hospital stay (day) 


5.4 


7.0 


0.469 


4.8 


6.7 


0.082 


Complication 


1 


2 




0 


3 





*= Statistically significant; MBC=Mediastinal bronchogenic cyst; PBC=Intrapulmonary bronchogenic cyst. 



5) Preoperative diagnosis 

Based on clinical investigations and radiologic appearances, 
preoperative diagnoses were made in our hospital. Twelve 
(50.0%) of 24 patients were diagnosed with bronchogenic 
cysts and 12 patients were diagnosed with other conditions. 
Three patients (12.5%) were misdiagnosed with neurogenic 
tumors, 2 (8.3%) with thymic cysts, 2 with pulmonary tuber- 
culosis and 1 (4.2%) each with lung cancer, lung abscess, in- 
fected bullae, gynecological tumor, and congenital cystic ad- 
enomatoid malformation. 

6) Operations 

All except 1 patient underwent complete surgical excision. 
Open thoracotomy was performed in 17 (70.8%) patients (11 
with mediastinal bronchogenic cysts, 6 with intrapulmonary 
bronchogenic cysts), and thoracoscopic surgery in 7 (29.2%) 
patients (4 with mediastinal bronchogenic cysts, 3 with intra- 
pulmonary bronchogenic cysts). Complete cyst excision was 
performed in all patients with mediastinal bronchogenic cysts. 
Among patients with intrapulmonary bronchogenic cysts, 5 
patients underwent lobectomy, 3 patients underwent wedge 
resection and 1 patient underwent partial excision and direct 
closure due to severe pericystic adhesion. Pericystic adhesions 
developed in 5 (33.3%) patients with mediastinal broncho- 
genic cysts, and 5 (55.6%) with intrapulmonary bronchogenic 
cysts (p=0.403). The mean operating time was 100 min in 
patients with mediastinal bronchogenic cysts, and 135 min in 
patients with intrapulmonary bronchogenic cysts (p=0.039). 
The mean duration of thoracic drainage and hospital stay 
were 3.0 days and 5.4 days, respectively, in patients with me- 
diastinal bronchogenic cysts, and 5.3 days and 7.0 days, re- 
spectively, in patients with intrapulmonary bronchogenic cysts 



(p=0.470, p=0.469). Operating time was the only parameter 
that attained a statistically significant difference between the 
two patient groups (Table 1). 

7) Pathologic findings 

On histologic examination, the mean diameter of the me- 
diastinal bronchogenic cysts was 5.40 cm (range 1 — 15 cm), 
and 4.83 cm (range 1~9 cm) for intrapulmonary broncho- 
genic cysts (p=0.834). Almost all cysts (n=22) were lined by 
ciliated columnar epithelia, but some cysts (n=2) were lined 
by a mixture of squamous and columnar epithelia. More than 
half of the cysts (n=16) consisted of ciliated pseudostratified 
columnar epithelia with inflammatory cell infiltration. There 
are many chronic and acute inflammatory cells associated 
with fibrosis, granulation tissue, and congestion around the 
cysts (Fig. 1). The others (n=8) consisted of ciliated pseudos- 
tratified columnar epithelia, but had few inflammatory cells 
and no granulation tissue (Fig. 2). We regarded a simple cyst 
as epithelial lining with little inflammatory cell infiltration, 
and a complicated cyst as cyst with extensive inflammation 
and granulation tissue, even if there was no definitive evi- 
dence of cystic infection by bacteriologic culture. Sixteen 
(66.7%) cysts were considered complicated cysts, and 8 
(33.3%) were considered simple cysts. Eight (53.3%) media- 
stinal cysts and 8 (88.9%) intrapulmonary cysts were defined 
as complicated cysts (p=0.178). Eleven (84.6%) patients out 
of 13 symptomatic patients had complicated cysts (p=0.082). 
Complicated cysts were more commonly found in an intra- 
pulmonary location and in symptomatic patients, but the dif- 
ference was without statistical significance. 

8) Surgical outcomes 

The mean operating time was 98 min in patients with sim- 
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Fig. 1. A complicated cyst consists of pseudostratified columnar epithelial lining with many chronic inflammatory cells with fibrosis and 
congestion. (A) H&E, x100, (B) H&E, *400. 




Fig. 2. A simple cyst consists of pseudostratified columnar epithelium with few inflammatory cells. (A) H&E, x100, (B) H&E, x400. 



pie cysts and 121 min in patients with complicated cysts 
(p=0.195). The mean duration of thoracic drainage and hospi- 
tal stay were 2.6 days and 4.8 days, respectively, in patients 
with simple cysts, and 4.5 days and 6.7 days, respectively, in 
patients with complicated cysts (p=0.029, p=0.082). The mean 
operating time, duration of thoracic drainage, and hospital 
stay were longer in patients with complicated cysts. However, 
the mean duration of thoracic drainage was the only parame- 
ter that demonstrated statistical difference between the two 
patient groups (Table 1). There was no operative death in this 
study. However, one patient with mediastinal bronchogenic 



cysts and two with intrapulmonary bronchogenic cysts experi- 
enced postoperative complications (atrial fibrillation, pneumo- 
nia, and prolonged air leakage). All 3 patients who experi- 
enced postoperative complications had complicated cysts. 
They underwent uneventful recovery after undergoing appro- 
priate management. No recurrence was detected during the 
follow up period. 

DISCUSSION 



Bronchogenic cysts are most commonly located in the me- 
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diastinum, and 15~20% of all bronchogenic cysts are intra- 
pulmonary cysts [4]. In this study, bronchogenic cysts predo- 
minantly comprised mediastinal bronchogenic cysts (62.5%), 
and about 37.5% were intrapulmonary bronchogenic cysts. 
Symptoms are usually related to cyst infection or compression 
of the adjacent structures. Patients may remain asymptomatic 
until infection occurs, and symptoms include cough, dyspnea, 
and thoracic pain [5,6]. The incidence of infection differ- 
entiates mediastinal cysts from intrapulmonary cysts [7]. 
Intrapulmonary cysts were more often symptomatic than me- 
diastinal cysts [8]. Sometimes, life-threatening complications, 
such as hemoptysis or respiratory distress, may occur [9,10]. 
In this study, 13 patients (54.2%) were symptomatic, and the 
most common symptom was cough, and symptoms in relation 
to location were not statistically meaningful. 

Although there was no statistical significance in the present 
study, complicated cysts were more often found in intra- 
pulmonary bronchogenic cysts by pathological examination. 
Among symptomatic patients, 84.6% were confirmed as hav- 
ing complicated cysts. In addition, mean operating time, mean 
duration of postoperative thoracic drainage, and hospital stay 
were longer in patients with complicated cysts than those 
with simple cysts, although only the mean duration of post- 
operative thoracic drainage was statistically significant. Kosar 
et al. reported that postoperative complications occur more 
frequently in patients with complicated bronchogenic cysts 
[4]. In our study, all 3 patients who developed postoperative 
complications were diagnosed with complicated bronchogenic 
cysts. Patel et al. reported a significant difference in post- 
operative complications between symptomatic patients and 
asymptomatic patients (27% vs. 14%) [11]. If we put these 
results together, the possibility of cyst infection may be high 
in patients with intrapulmonary bronchogenic cysts that are 
directly exposed to the environment. On this account, symp- 
toms may occur more often in intrapulmonary bronchogenic 
cysts, with evolution of bronchogenic cysts into complicated 
cysts caused by frequent cystic inflammation. Also, repeated 
cystic inflammation can lead to pericystic adhesion or cystic 
fibrosis. In this instance, it is likely to prolong the operating 
time, the duration of postoperative thoracic drainage, and hos- 
pital stay. 

Bronchogenic cysts show a wide range of clinical and ra- 



diologic manifestations, which makes diagnosis difficult pre- 
operatively. The differential diagnosis of bronchogenic cysts 
includes fungal ball, pulmonary tuberculosis, lung abscess, in- 
fected bullae, and lung cancer for intrapulmonary broncho- 
genic cysts, while mediastinal masses such as neurogenic tu- 
mor, thymic tumor, lymphoma, or congenital cystic disease 
are included in differential diagnosis for mediastinal broncho- 
genic cysts. The accuracy of preoperative diagnosis of bron- 
chogenic cysts based on radiologic findings lies between 10% 
and 40% of cases [11,12]. Recently, McAdams et al. sug- 
gested that most bronchogenic cysts can be confidently diag- 
nosed by non-enhanced CT, while contrast enhanced CT and 
magnetic resonance imaging (MRI) can be useful for differ- 
entiating bronchogenic cysts from mediastinal neoplasia [13]. 
Standard chest radiography and CT are the most valuable di- 
agnostic studies. On CT, mediastinal cysts are usually de- 
scribed as round, well marginated with homogenous water or 
soft-tissue attenuation [13], and intrapulmonary cysts are usu- 
ally described as thin-walled, of homogenous water density 
with air-fluid levels or air-filled cysts [3,14]. In this study, 
most mediastinal bronchogenic cysts (81.2%) showed homo- 
genous mass density on CT imaging, and six intrapulmonary 
bronchogenic cysts (60%) showed a heterogeneous cystic 
mass containing air-fluid levels as described previously. 

There is generally no controversy surrounding surgical 
treatment of symptomatic or complicated cysts. Complete ex- 
cision remains crucial for mediastinal bronchogenic cysts 
[4,6,12,15,16], and also lobectomy is the best treatment for 
intrapulmonary bronchogenic cysts. As for peripheral small 
cysts, wedge resection is adequate [7]. When bronchogenic 
cysts are incompletely excised due to adhesion, partial ex- 
cision with de-epithelization must be performed to prevent re- 
currence [4,17]. Incomplete resection may lead to local re- 
currence more than 10 years later [18]. Surgery remains con- 
troversial in asymptomatic patients [19]. However, if left un- 
treated, bronchogenic cysts have the potential to cause com- 
plications and malignant transformation [20]. Recently, with 
the development of thoracoscopic surgery, many authors have 
reported favorable outcomes using thoracoscopy and have 
suggested thoracoscopic surgery should be considered a pri- 
mary therapeutic option for bronchogenic cysts [2,4,15,16,21, 
22]. Video-assisted thoracic surgery for the treatment of bron- 
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chogenic cysts has been performed at our hospital since 1998, 
and the surgical outcomes have been favorable. 

In conclusion, intrathoracic bronchogenic cysts have a wide 
variety of clinical characteristics and radiologic appearances, 
and there are many problems for differential diagnosis in 
spite of the development of various diagnostic tools. Surgical 
excision followed by histopathological examination remains 
the only way to obtain a definitive diagnosis. Even though 
some patients do not experience symptoms and signs caused 
by bronchogenic cysts, serious symptoms and complications 
may develop with the passage of time. 
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